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Abstract

Diarrheal disorders are a major health problem edigtrics worldwide. Accounting for more than 750
deaths in children under the age of 5 per yeas Hre the second leading cause of death in thislptpn
according to the World Health Organization (WH@iardia duodenalis(G. duodenalis Cryptosporidium
parvum(C. parvum and Entamoeba histolyticdE. histolyticg are the most common protozoan parasites that
cause acute diarrhoeal illnesses in children. Famyrdecades, the laboratory diagnosis of intestinabiasis
has been based upon the microscopic examinatiatoof samples. So the aim of the present studytwas
compare the sensitivity of light microscopic methaith the PCR method to identify parasitic pathagamong
children with persistent diarrhea. 90 stool samplese collected from children that infected by di@a from
Wasit hospitals and were analyzed by routine ligitroscopic method and PCR techniques. In conahysio
parasitic cause of persistent diarrhea is undenagtid when diagnosed solely by microscopic tectasicand
that mixed infection are going to be missed andugeof PCR is helpful in avoiding these problems
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Introduction

Diarrheal disorders are a major health problem edigtrics worldwide. Accounting for more than
750,000 deaths in children under the age of 5 jgar,ythey are the second leading cause of deathisn
population according to the World Health Organi@at{WHO)™. According to the volume, diarrhea is defined
as loose stools of >10 mL/kg/day in infants and G-2R4 hr in older childreff. It is difficult to accurately
measure the volume of the stool in clinical envin@mt. Therefore, diarrhea may be defined as theagaso3
watery stools per day in the United Nations Intdomal Children's Emergency Fund and the World Hreal
Organization (WHO)®. Persistent diarrhea is an episode of diarrhemfettious etiology, which develops
acutely but continues for more than 14 days. Clerdiarrhea is defined as diarrhea that lasts forentioan 14
day and is usually not associated with only infegi cause, and associated with various causes and
malabsorptiod®. An accurate diagnosis and the proper treatmertsery important because chronic diarrhea
effects physical and psychological developmenthiideen. The causes of chronic diarrhea are divioed
infectious and noninfectious etiologies. The mestfient cause of chronic diarrhea is enteric irdadn both
in developing and industrialized countri€ Intestinal parasitic infections (IPls) are the sm@ommon
infections among children in developing countri€ardia duodenalis(G. duodenalis Cryptosporidium
parvum(C. parvum and Entamoeba histolyticdE. histolyticg are the most common protozoan parasites that
cause acute diarrhoeal illnesses in childPerntil 1993, the studies on the prevalence of aiasis showed
that approximately 10% of the world's populationsvilafected withEntamoeba histolyticaHowever, only 1%
of theseﬂi)nfections developed into an invasive fofrthe disease, with a mortality factor of abo0®D00 cases
per yea
Entamoeba histolytica Giardia lamblia (synonymous withG. intestinalis and G. duodenalis and
Cryptosporidiumspp. are the causative agents of amebiasis, ggsdand cryptosporidiosis, respectively. These
organisms are among the most common intestinabpoat associated with diarrhea in developed andcleng
countries® ?. The Global Burden of Disease Study (GBDS) estuhahat amebiasis was associated with more
than 55,000 deaths and 2.2 million disability-atfddife years (DALYs), and cryptosporidiosis witiore than
99,000 deaths and 8.3 million DALYs in 2040 ' Most of these deaths and DALYs occurred in deietp
countries. Adequate knowledge of the geographirsdtildution of parasites and the demographic véemihat
influence their prevalence is important for effeeticontrol of infection in at-risk populatioi¥’. For many
decades, the laboratory diagnosis of intestinalbéasés has been based upon the microscopic exaarinait
stool samples and hence widely known as the 10%adés However, the recent description of various
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nonpathogeni&ntamoebaspecies likeEntamoeba dispalE. moshkovskiand the newly describdgintamoeba
bangladeshas morphologically indistinguishable forms fr&nhistolyticahas required the need for alternative
diagnostic methods for differentiatiétf. G. lambliahave seven complex genotypes termed (A-H). Gerstyp
A and B are the main and only causes of human tiofex and PCR technique has been shown to haver bett
sensitity in detecting. lambliainfection than routine microscopic methdtfé Common methods for detection
of Cryptosporidiumare parasite visualization using acid-fast stgnas well as fluorescent staining after
concentration. Because they are obligate intralegljparasites, cultivating of the organism is rmitine in the
laboratory. To obtain high sensitivity in the diagis with microscope, a modified Ziehl- Neelserirstg and a
minimum amount of 500,000 oocysts in each granxafréned stool required. Besides, identificatiormo€ysts

in direct microscopic detection is depended to tihee as well as experience of stool examiner. TERP
techniques have proved both specific and sensithethods for detection of protozoan infections and
Cryptosporidiumspecimen type§®. So the aim of the present study was to compagesémsitivity of light
microscopic method with the PCR method to idenpfyrasitic pathogens among children with persistent
diarrhea.

Patients, materials and methods

Feces sample collection.

90 stool samples were collected from children th&cted by diarrhea from Wasit hospitals. The
Fecal sample was transferred to a clean, dry plastitainer and transported to the laboratory faiysis.
Genomic DNA Extraction

Genomic DNA was extracted from feces samples bypgugstool DNA extraction Kit, Bioneer.
Korea). The extraction was done according to compastructions by using stool lysis protocol metheith
Proteinase K. After that, the extracted gDNA wasoed by Nanodrop spectrophotometer, and thendstire
-20C at refrigerator until used in PCR amplificatio

Polymer ase chain reaction

PCR assay was performed for direct detection oérdi intestinalis, Entamoeba histolytica , and
Cryptosporidium parvum by using specific primer $§mall subunit ribosomal RNA gene, the primersewve
designed in this study using NCBI-Genbank and P@mies and provided by (Bioneer company . Korea) as
following table 1.

Table 1: DNA primers

Primer Sequence (5'-3") AmplicgnGenbank

F | CTGGCCCAAGAGTCCTCAAG
G.intestinalis 488bp U09491.1
R | CCGGAGTCGAACCCTGATTC

F | ATTGGAGGGCAAGTCTGGTG
E.histolytica 389bp GQ423748.1
R | AAATGCTTTCGCTCTCGTGC

F | ATTGGAGGGCAAGTCTGGTG
C. parvum 242bp HQ259571.1]
R | CCATGCTGGAGTATTCAAGGC

Then PCR master mix was prepared by using (Aoae® PCR PreMix kit. Bioneer. Korea). The PCR
premix tube contains freeze-dried pellet of (TagApblymerase 1U, dNTPs 250uM, Tris-HCI (pH 9.0) m
KCl 30mM, MgCI2 1.5mM, stabilizer, and tracking dyand the PCR master mix reaction was prepared
according to kit instructions in 20ul total volurng added 5ul of purified genomic DNA and 1.5ul 6pinole
of forward primer and 1.5ul of 10pmole of reversiner, then complete the PCR premix tube by deemi2CR
water into 20ul and briefly mixed by Exispin vortegntrifuge (Bioneer. Korea). The reaction was qrened in
a thermocycler (Mygene, Bioneer. Korea) by sethgfbllowing thermocycler conditions; initial denedtion
temperature of 95 °C for 5 minutes followed byc3@les at denaturation 95°C for 30 seconds, ammgahi8°C
for 30 seconds, and extension 72°C for 1 min. neirartd then final extension at 72°C for 5 minutdsee PCR
products were examined by electrophoresis in a gétose gel, stained with ethidium bromide, andaligad
under UV illumination.
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389bp

Figure 1. Agarose gel electrophoresis image that show the prGRuct of small subunit ribosomal RNA
gene that using in detection Entamoeba histolyitichuman stool samples. Where M: Marker (2000-
100bp), lane (1-10 ) some positive samples at 3IDR product size.
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Figure 2: Agarose gel electrophoresis image that show the pré&uct of small subunit ribosomal RNA
gene that using in detection Giardia intestinadifiman stool samples. Where M: Marker (2000-100bp)
lane (1-10 ) some positive samples at 488bp PCRugicize.
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Figure 3: Agarose gel electrophoresis image that show the pr@Ruct of small subunit ribosomal RNA gene
that using in detection Cryptosporidium parvum umfan stool samples. Where M: Marker (2000-100lzmje |
(1-10 ) some positive samples at 242bp PCR prasinet
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Results

Table 2: Rate of parasite detection by light microscope RG&R methods

Cases with parasite detection PCR Light microscope pP*
Positive n (%) 90 (81.1) 54 (48.6)
Negative n (%) 21 (18.9) 57 (51.4) <0901
Total cases n (%) 111 (100.0) 111 (100.0)

*McNemar test

Table 3: Mixed versus pure infection

Cases with parasite detection PCR Light microscope
Pure n (%) 89 (80.2) 54 (48.6)
Mixed n (%) 11 (9.9) 0 (0.0)
Negative n (%) 21 (18.9) 57 (51.4)
Total n (%) 111 (100.0) 111 (100.0)

Table 4: Number and percentage of individual parasitesraieg to method of detection

Parasite PCR " i;ig:;ope
E. histolytica n(a, b, c) 64 (71.1 %, 57.7 %, 52.5 %) 40 (74.1 %, 36.0 %] 74)
G. lamblia n(a, b, c) 39 (43.3 %, 35.1 %, 32.0 %) 14 (25.9 %, 12.6 %9 25)
Cryptospordium parvum (a, b, c) 19 (21.1 %, 17.1 %, 15.5 %) 0 (0.0 %, 0.0 %, 0)0 %
Total cases with parasitas 90 54
Total cases with diarrhea 111 111
Total isolated parasites 122 54

n: number; a: % out of Total cases with parasites¥bout of Total cases with diarrhea; c: % out otal
isolated parasites

Discussion

Diarrhea is common cause for hospital admissidnaig and usually associated with variable degree of
dehydration that require prompt management throfigid and electrolyte replacemeft’. Parasites and
especiilay E. hystolytica and G. lamblia are amongimon pathogens that are detected routinely ilurem
presented with diarrheal disease in Iraq; howelierusual mode of detection is by routine light ws$tiopic
technique®® ') This technique requires the existence of thegiteran sufficient concentration in examined
stool for proper detection, in addition, the tecjud require good experience possessed by the exagmin
technician®. Application of DNA based PCR techniques in diaging infectious agents replaced the routine
light microscopic methods in substantial numbede¥eloped countries. PCR method has been proveave
superior sensitivity and specificity in detectingcrobial agents including parasites in comparisati woutine
light microscopic method$®. Our results has shown great discrepancy in theepeage of E. histolytica,
G.lamblia and C. parvum detected in stool sampfeshibddren enrolled in the present study and th@RPwvas
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proved to be more sensitive in this regard. It wis® surprising that PCR detected cases with mpazdsitic
infestation whereas the routine light microscopithiniques were unable to detect mixed infectiohss may be
due to the satisfaction of the technician with aletected pathogen so that more meticulous effos ma
applied to identify the possibility of the presemdether pathogen in the same specimen.

In accordance with present study, a lot of publiskterature documented the better sensitivity df/D
based technologies in comparison with light micopsc techniques when dealing with infectious diaaf® *°)

Another important point to be discussed is thas¢hparasites have different genetically distinetiss
and not all of them are pathogenic, and thesenstraannot be identified by light microscopic teclugs
because of the great morphologic similarif€s So one should be careful when labeling a patiertave a
parasitic cause of diarrhea, while using microscépchniques only. In conclusion, parasitic causgessistent
diarrhea is underestimated when diagnosed solelypibyoscopic techniques and that mixed infectiam gwing
to be missed and the use of PCR is helpful in angithese problems.

Conclusion: parasitic cause of persistent diarriseanderestimated when diagnosed solely by mioggisc
techniques and that mixed infection are going tonbigsed and the use of PCR is helpful in avoidimesé
problems
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